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T H E  EFFECT OF CO NTRO LLED P HOTO P E R I OD1 
ERGO C RYPT I NE1 AND/O R ME LATON I N  ON REP ROD U CT I ON 
I N  T H E  AN EST RO U S  EWE 
CINDIE LUHMAN AND A .  L .  S LYTE R 
Department o f  An ima l and Range Sc ienc e s  
Agr icu ltural Exper iment Stat ion 
Summary 
SHEEP 85-5 
The effec t of  decreased l ight and inj ec t ions o f  ergocryp t ine ( t r ial  1 )  
or feed ing of  me laton in ( t r ia l  2 )  dur ing the normal summer ane s trou s s e as on 
of  the ewe was s tud i ed . Decreased l ight ( 8  hr l ight : 1 6 hr dark ) and 
feed ing of me latonin was e f fe c t ive in inc reas ing the number of ewe s cyc l ing 
and conce iv ing . Decreased l ight ing also  increased the total we ight of al l 
lamb s born per  ewe l amb ing compared to ewe s in natural day l ight dur ing 
summer months . Ergo c rypt ine appe ared to have no e f fe c t  on the ewe o ther 
than depre s s ed pro lac t in l eve l s . 
(Key Word s : Sheep , Summe r Ane s t ru s , Pho toper iod , Me laton in , Ergocryp t ine ) .  
Introduct ion 
Seasona l b reed ing in· ewe s l imits  produc t iv ity  and c au s e s  an uns t e ady 
supp ly  of  lamb s t o  t he market  p l ace . A succe s s fu l  and prac t ic a l  me thod of  
cau s ing a cont inuous breed ing s e as on in  ewe s i s  needed to  s t ab i l i z e  lamb 
supp l ie s , f arm l abor and ut i l i z at ion o f  f ac i l it ie s . Cau s ing ewe s to  
exhib it  fert i l e  cyc l e s  dur ing the  normal summe r ane s trou s per iod wou ld b e  a 
means to ext end the l amb ing s eason . In an e f fort  to  do this , a l t erat ion o f  
the l ight : dark cyc l e  and various chemical  compound s we re s tud i ed in 
ane s t rous Targhee and F inn-Targhee ewe s . Ergo c ryp t ine was u sed ( t r ial  1 )  
becau s e  i t  has b e en shown to  dras t ical ly lowe r p la sma prolac t in leve l s . 
Pro l ac t in leve l s  are h igh in summer months and are thought , by s ome , to be  
the c au s e  o f  summer anes t rou s in ewe s . Me laton in was al s o  t e s t ed ( tr ial  2 )  
in an a t t emp t to a l t er norma l summe r ane s t rou s . Me l atonin i s  a sub s t anc e 
s ec r e t ed by the p ineal g land in respons e  to darkne s s . As n ight l eng th 
increas e s , the durat ion o f  t he h igh me laton in l eve l s  inc reas e ,  i . e . , f a l l 
and winter . As n ight leng t h  decreas e s , me l atonin durat ion al s o  decreas e s , 
i . e . , spr ing and summer . The charac t er is t ic pat t ern o f  me latonin s e c re t ion 
is thought to "s igna l" the ewe ' s  sys t em to in i t iate  reproduc t ive ac t ivity . 
Prepared for She ep Day , June 6 ,  1 985 . 
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Exp e r iment a l  Procedure 
Tr ial  1 
F i fty  F inn-Targhe e ewe s  aged 2 to  5 years were we ighed and randomly 
al lo t t ed to  one of  f ive treatment group s on May 1 6 , 1 9 83 . Tre atment s we re 
( 1 )  natural day l ight ( ND ) , ( 2 )  art i f ic ial l ight ing ( 8L : l6D) , ( 3 )  natural 
day l ight p lus  2 . 0 mg 2-bromo-a-ergocryp t ine ( e rgo ) inj ec t ed intramu s cu larly 
tw ice  we ek ly ( ND+ergo ) ,  ( 4 ) art i f ic ial  l ight ing p lu s  e rgo inj e c t ed im twice 
we ek ly ( 8L : l6D+ergo ) and (5 ) art i f ic ial l ight ing dec reas ing 1 hr per  we ek 
ove r  an 8-week period ( 1 6 L : 8D+8L : l 6D)  and then held at 1 6  hr of dark for 
the rema in ing 7 we eks . Treatment s  1 and 2 e ach also  inc luded t en 
9-ye ar-o ld Targhee ewe s  to compare breed e f fec t s . Al l o ther t re atment s  
invo lved t en F inn-Targhee ewe s . Prior t o  t he s t art of the experiment ,  al l 
an ima l s  we re p a int branded and had the ir feet  t r immed and necks shorn to 
fac i l itate  b le ed ing .· An int ac t , s emen- t e s t ed Su f fo lk ram was randomly 
al lo t t ed to  e ach t reatment group . Gre ase mixed with brand ing paint was 
app l ied to  the rams ' b e l l ie s  j u s t  ahe ad o f  the sheath tw ic e daily  to a id in 
e s t rous d e t ec t ion . Breed ing marks we re recorded at th is t ime . 
An ima l s  in t re atment s 1 and 3 we re kept in dry lo t with trees for shade 
at  the SDSU Sheep Re s e arch Uni t .  Al l o ther t re atment g roup s  we re hou sed in 
env ironment al  chambers at the SDSU Animal Sc ienc e Comp lex . Ins ide pens 
we re s c raped daily and was hed twice week l y . Al l sheep we re fed 5 lb . 
pe l le t s  (50% sun-cured al falfa , 5 0% corn cob s ) and 0 . 5 lb . ro l led corn per  
head dai ly . On June 21  corn was decre as ed to 0 . 2 5  lb . and on Augu s t  1 was 
dropped f rom the rat ion becau s e  we ek ly we ighing s ind icated exc e s s ive we ight 
g a in . Trace mineral iz ed s a l t  was ava i lab le f ree-cho ic e . The rams rec e ived 
an add it ional 0 . 5 lb . ro l led corn per head daily . Tempe rature s in s ide we re 
ma in tained near 74  F .  Jugu lar b lood s amp le s  we re taken s t art ing at 7 a . m .  
tw ic e week ly to as s ay f o r  s e rum leve l s  of  pro l ac t in and proges terone b y  
rad io immuno a s s ay ( RIA) . The exp e r iment was t erminat ed on Augu s t  2 5 , 1 9 83 . 
Sub s equent to this , the ewe s were exposed to  a Columb ia c le an-up ram .  
A t  lamb ing , ewe number , date  and t ime of  b i rth , b irth we ight , s ex o f  
lamb s , typ e  of  b irth and b re ed o f  s ire we re recorded . 
Tr ial  2 
S ixty F inn-Targhee ewe s  aged 2 to  6 ye ars we re we ighed and random ly 
al lo t t ed to one of four t re atment group s on June 1 ,  1 9 84 ( 1 5  
ewe s / tre atment ) .  Treatment s inc luded ( 1 )  natural d ayl ight ( ND ) , ( 2 )  
art i f ic ial  l ight ing ( 8L : l6D ) , ( 3 ) natural day l ight p lu s  3 . 5 mg me laton in 
fed per  ewe daily  ( ND+me l ) , and ( 4) art i f ic i al l ight ing p lus  3 . 5 mg 
me l atonin fed per  ewe d a i ly ( 8L : l6D+me l ) . Prior  to the s t art of the 
experiment , ewe s we re wormed , pa in t  branded and had the ir feet  t r immed and 
necks shorn to f ac i l itate  b le ed ing . An int ac t  s emen- t e s t ed Suf fo lk ram wa s 
randomly a l lo t t ed to each treatment group . A gre as e and paint mixture was 
app l ied da i ly to e ach ram ' s b e l ly jus t ahead of  the sheath to  a id in 
e s t rou s d e t ec t ion . Bre ed ing mark s were rec orded at this t ime . 
An ima l s  in tre atment s  1 and 3 we re kep t in dry lo t  with me tal  roof ing 
for shad e at the SD SU Sheep Re s e arch Uni t . Treatment g roups 2 and 4 we re 
kep t in env ironmental  c hambers at the An imal Sc ienc e Comp lex . Ins ide pens 
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were s craped daily and wa shed twice we ek l y . Ins ide temperatures  we re 
ma intained ne ar 7 2  F .  Al l she ep we re f ed 5 lb . pe l le t s  ( 7 5% corn cob s , 2 5% 
sun-cured a l f a l f a )  and 0 . 2 5  lb . ro l led corn per head daily . Mo las s e s  was 
added to t he corn for b ind ing and dus t  reduc t ion . Me la tonin ( 3 . 5  
mg/ he ad/ day )  was d i s s o lved in e thano l and added t o  the corn-mo l as s e s  
mixture . Rams we re f ed 1 lb . ro l led corn p e r  head p e r  day ( no me latonin ) . 
Free-cho i c e  trac e mineral ized s a l t  was ava i l ab l e . The l ight s c ame on 
ins ide at 1 1  a . m .  She ep we re fed at  approx ima t e l y  1 p . m .  in an attemp t to 
keep s erum me latonin leve l s  h igh for 16 cons ecut ive hr in groups 3 and 4 .  
Ewe s we re b led twic e we ekly , in s ide group s a t  1 1  a .m .  and out s ide 
group s at 7 a . m . , s o  t hat all  g roup s would be  b led at  approx ima t e ly the 
s ame t ime af t er the end of  the dark phas e . Se rum was as s ayed by RIA for 
pro l ac t in ,  prog e s t erone and me l atonin . The exp e r iment was t erminat ed on 
Augu s t  24 , 1 984 . Sub s equent to this , ewe s we re exp o s ed to  a Co lumb ia 
c l e an-up ram .  
A t  l amb ing , ewe numbe r ,  date  and t ime of  l amb ing , b irth we ight , s ex o f  
lamb , type of  b irth and breed o f  s ire were recorded . 
Pro l ac t in and me la tonin as s ays are not comp l e t e  at this t ime . 
Re su l t s  and D i s cus s ion 
Tr ial  1 
The resu l t s  of  t r ial 1 are pre s en t ed in tab l e 1 .  Ini t ial  we ights  o f  
ewe s were s imilar . Howeve r ,  f inal we ight f o r  the 8L : l 6D+ergo t re atment 
group was l ight er (P < . 0 5 )  than a l l  o ther t re atmen t  g roup s . Re asons for  
this  are unknown . 
N ine o f  the ewe s conc e ived within 20  days o f  the experiment ' s  s t art . 
A l l  of  the s e  we re in the ND and ND+ergo tre atment group s . Th is ac count s 
for the early ave rag e conc ep t ion date  and e arly  ave rage l amb ing date  for  
the 5 0% that  d id l amb . Ave rag e  conc ep t ion dates  were May 2 9  and June 1 2  
for the ND and ND+ergo group s , respec t ive ly .  The s e  d i f fe red ( P < . 0 5 )  from 
a l l  ins ide treatmen t s . I t  wou ld appear that the ewe s that conce ived very 
e ar l y  in the s tudy were no t ane s t rou s at  the t ime the trial  was in it iated . 
P roge s t erone values for s ome of  the s e  ewe s were h igher than expec t ed ,  
ind icat ing that not a l l  an ima l s  we re ane s t rou s .  Why e arly concep t ion 
oc curred only in the natural day l ight group s i s  not known . N ine ty-f ive 
perc ent of the ewe s in the contro l led l ight ing groups lambed c ompared to  
5 0% in  the  natural day l ight tre atment group s  ( P < . 0 5 ) . 
Number o f  l amb s per ewe l amb ing was great e s t  for ewe s in the 8L : l 6D and 
8L : l 6D+e rgo treatment group s ( 2 . 6 lamb s per  ewe l amb ing ) ,  which d if fe red 
( P < . 0 5 )  from the ND ewe s ( 1 . 6 lambs per ewe l amb ing ) .  Average we ight of 
lamb s per ewe lamb ing was 2 4 . 6  lb . for the 8L : l 6D treatmen t  g roup but only 
1 6 . 1  lb . for the ND t re atment group ( P < . 0 5 ) . Al l o ther treatment s  d id not 
d if fer . I t  appe ars that reduced l ight wil l has t en c yc l ic ac t ivity  and 
increase  conc ept ion in the norma l ly ane s trou s ewe . However ,  e rgoc ryp t ine 
s e ems to have no e f fec t on ini t iat ing cyc l ic ac t iv ity in ane s trou s ewe s . A 
gradual  increase  in t he l eng th of  t he dark phas e s e ems to have no 
add i t ional bene f it . 
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TABLE 1 .  EFFECT OF CONTROLLED LIGHTI NG AND ERGOCRYPTINE ON 
REPRODUCTIVE PERFORMANCE IN FINN -TARGHEE EWES (TRIAL 1 )  
Tre a tment 
ND 8L : 1 6D ND+ergo 
No . ewe s 10 10 10 
Ini t . wt . ,  lb . 149 . 8  ± 7 . 0 16 1 .  9 ± 7 .  0 14 9 . 4 ± 7 .0 
Fina l  wt . ,  lb . 1 83 . 9 ± 7 .  5a 1 84 . 6 ± 7 . 5a 169 . 0  ± 7 . 5a 
Change wt . ,  lb . 34 . 0  ± 4 . 4a 22 . 6  ± 4 . 4ab 19 . 7  ± 4 . 4ab 














Nov . 7 
b 
No . lamb s / ewe lamb ing 1 . 6  ± o . 32b 2 . 6  ± 0 .2 5 a 2 . 0 ± 0 . 32b 
Avg wt . lamb s / ewe lamb ing , lb . 1 6 . 1 ± 2 . 6b 24 . 6  ± 2 .0a 20 . 0  ± 2 . 6ab 
a , b  F i gure s  i n  t h e  same row wi t h  d i f f er en t  supers cr ip t s  d i f fer (P< . OS ) . 
8L : 1 6 D+e r go 
10 
144 . 1 ± 7 .0 
1 5 5 . 1 ± 7 .  sb 
1 1 .0 ± 4 . 4b 





2 . 6  ± o .2 3a 
2 1 . 3  ± l . 8ab 
1 6L : 8D+ 8L :  1 6D 
10 
1 62 . 1 ± 7 . 0 
1 83 .0 ± 7 . 5a 
20 . 8  ± 4 . 4ab 





2 .2 ± 0 .2 3ab 
22 . 7  ± l . 8ab 
F igure 1 dep i c t s  prog e s t erone and pro l ac t in value s for the s e  ewe s . 
Tre atment affe c t ed both proge s t erone and pro lac t in ( P < . 0 5 )  as d id we ek 
(P < . 0 5 ) . The int erac t ion o f  tre atment and we ek wa s s ignif icant (P < . 0 5 )  for 
pro l ac t in but no t for prog e s t erone . The e f f e c t  of  prog e s t erone wou ld be 
expe c t ed bec au s e , as an imals  beg in cyc l ing , conce iv ing and c arry ing young , 
prog e s t erone wil l inc re as e  due to inc reased s e c re t ion by the corpus lut eum 
on the ovary . The re l at ive proge s t erone va lue s are ind icat ive of the 
perc ent age of ewe s c yc l ing in e ach  tre atment g roup . The treatment e f fe c t  
o n  pro l ac t in s t ems ma in ly  from the e f fe c t s  of  e rgo c ryp t ine in j ec t ions , but 
d if fe renc e s  a l s o  appear becau s e  of pho toperiod . S ince e rgo depre s s ed 
pro l ac t in in bo th the ND+ergo and 8L : l 6D+e rgo t re atment groups  but d id not 
improve conc ept ion rate or o ther reproduct ive parame ters , it c an be 
conc luded that depre s sed  pro l ac t in via  ergo had no e f fe c t  on improv ing 
reproduc t ive performanc e  in the ane s t rou s ewe . 
Tab le 2 comp are s the F inn-Targhee and Targhee ewe s in the ND and 
8L : l6D t re atment group s . In i t ial we ights  varied (P < . 05 ) , prob ab l y  due to 
breed e f f ec t s , al though f inal we ight s  we re comparab l e . 
F inn-Targhee in ND conc e ived an ave rage of  3 8  to  3 9  days e ar l ie r  than 
ewe s of  e i ther breed in the 8L : l6D t re atment group ( P < . 0 5 ) . Pos s ib le 
re as ons for this we re d is cus s ed earl ier . The number of  ewe s lamb ing in 
e ach  t re atment and breed group d id not d i ffer  ( P > . 0 5 ) . Howeve r ,  poo led ND 
tre atment data  showed fewer ewe s lamb ing ( P < . 1 0 )  than d id pooled 8L : l6D  
data  ac ro s s  breed s . In the ND and 8L : 1 6D treatment groups , the 
F inn-Targhee ewe s ave rag ed 0 . 6 and 1 . 0 more l amb s per ewe lamb ing , 
re spec t ive ly , than d id the Targhee ewe s (P < . 0 5 ) . Howeve r ,  total ave rag e 
we ight of  lamb s born per  ewe l amb ing d id not d i ffer  in the ND t re atment 
group ( P > . 05 ) . F inn-Targhe e s  in the 8L : 1 6D group had 4 . 8  lb . mo re l amb per  
ewe l amb ing than d id the Targhe e s  in  that group ( P < . 0 5 ) . Other than 
d i f ferenc e s  c au s ed by the F inn-Targhee ' s  natural ab i l ity to conce ive and 
carry more l amb s to b ir th , there s e ems to be no breed d i f ferenc e s  b e twe en 
the two when us ing l ight ing reg ime s to induce ewe s to cyc le in the normal 
summer ane s t rous s eason .  
Proge s t erone and pro l ac t in as s ays have b e en run o n  we ek l y  b l e ed ing s 
for the s e  ewe s . The 8 L : 1 6 D  tre atment group had prog e s terone leve l s  of  1 . 8 ±  
0 . 08 ng /ml ave rag e , wh i l e  the ND tre atment group ave raged 1 . 3 ± 0 . 08  ng /ml 
throughout the experimen t .  8L : l6D t re at ed ewe s  re ached h igher proge s t erone 
l eve l s  as t ime inc reased than d id tho s e  in the ND t reatment group ( P < . 05 ) . 
There was an int erac t ion o f  t re atment and we ek ( P < . 0 5 ) . On the averag e , 
F inn-Targhe e s  had a h igher proge s t erone l eve l per  week than d id the 
Targhee s  ( P < . 0 5 ) , probab ly due to an inc reas ed number of  corpora lut e a  in 
the F inn-Targhee s  because  o f  greater ovu la t ion rates . 
Pro l ac t in va lue s we re affec t ed by treatment (P < . 0 5 ) . The 8L : l6D 
t re atment lowered pro lac t in l eve l s  to an ave rag e o f  1 3 5 . 5± 1 2 . 5  ng /ml , wh i l e  
t h e  N D  t re a t ed ewe s ' l eve l s  remained at an ave rage of  266 . 2  ± 1 2 . 5  ng /ml . 
Week a l s o  affec t ed leve l ( P < . 0 5 ) . oVe ral l ,  the 8L : l 6D t reatmen t  group 
pro l ac t in l eve l s  dec l ined with t ime , but the ND t reatment leve l s  rema ined 
e l evated . Breed app eared to have no ef fec t on pro lac t in l eve l .  
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Figur e 1 :  Prog e s t e r one and pr o la c t in va lues f or F inn-Ta r ghees in Tr ia l  1 .  
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Figure 1 (c on t . ) : Proges t er one and pr o l ac t in va l u es 
f or F inn-Targhees in Tr i.a l  1 .  
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No . ewe s 
Ini t . wt . ,  lb . 
Fina l  wt . ,  lb . 
Change we i gh t , lb . 
Avg concep t ion d a t e  
No . ewe s lambing 
Avg lambing d a t e  
No . lambs / ewe lambing 
TABLE 2 .  EFFECT OF CONTROLLED LIGHT ON TARGHEE AND 
FINN -TARGHEE EWES (TRIAL 1 )  
Trea tmen t 
ND 8L : 1 6D 
Tar&he� Finn-Targhee Targhee Finn-Targhee 
10 1 0  10 10 
135 . 1  ± 5 . 7a 149 . 8 ± 5 .  7 ab 1 46 . 3  ± 5 . 7ab 1 6 1 .9 ± 5 . 7b 
17 3 . 1 ± 5 . 9 1 83 .9 ± 5 .9 1 6 8 . 5  ± 5 .9 1 8 4 . 6  ± 5 .9 






b c  
Ju ly 7 
c 
6 5 10 8 
Nov . 18
ab c 
Oct . 25 
a 
De c . 3 
b e  
De c . 2
c 
1. 0 ± . 19
a 
1 . 6  ± .21b 1 . 6  ± . 15b 2 . 6  ± . 17 c 
Avg w t . lamb s / ewe lamb ing , lb . 13 . 6  ± .21
a 1 6  . 1  ± .2 lab 19 . 8  ± 1 . 5b 2 4 . 6  ± 1 .  7 c 
--
a , b , c  Fi gur e s  in the same row with dif feren t super sc r ip t s  d i f fe r  (P< .05 ) . 
Tr ial 2 
The resu l t s  o f  t r ial  2 are pre s ented in t ab l e  3 .  Ini t ial and f inal 
we ights of  a l l  ewe s as we l l  as  we ight chang e throughou t the experiment we re 
s imilar ( P > . 05 ) . The number of breed ing marks  rece ived per  ewe and days to  
f irs t mark we re no t d i fferen t (P > . 0 5 ) . The earl ie s t  ave rage concep t ion 
date  was Ju ly 26 for ewe s in the 81 : 1 6D+me l g roup , wh ich was 10 days 
e arl ier ( P < . 0 5 )  on the ave rage than ewe s in the ND group . 
ND and ND+me l t reated ewe s had 1 6 . 1  and 1 5 . 6 lb . lamb born per  ewe 
lamb ing , re spect ive ly , wh ile  the 8L : l 6D and 8L : 1 6D+me l t reated ewe s had 
23 . 1  and 2 2 . 4  lb . l amb born per  ewe l amb ing , respe c t ive ly ( P < . 0 5 ) . Numbe r  
o f  l amb s born p e r  ewe l amb ing was an ave rag e o f  1 . 7 lb . in the ND and 
ND+me l group s  and an ave rag e o f  2 . 3 5  lamb s in the 8L : l 6D and 8L : l 6D+me l 
group s ( P < . 0 5 ) . The percen t ag e  of  ewe s lamb ing was lowe r (P < . 0 5 )  for 
ND-t reat ed ewe s than for al l o ther t re atment group s ( 40 . 0% vs 9 5 . 2% ,  
re spec t ive ly ) .  One ewe d ied and two ewe s aborted in the ND+me l group and 
we re the refore d e l e ted . Howeve r ,  the two t hat aborted we re c arrying l amb s 
conc e ived dur ing the experimental  period . I t , therefore , appe ars that 
reduced l ight ( 8L : l6D)  and ( o r )  me latonin feed ing wi l l  inc reas e cyc l ic 
ac t ivity  and c oncep t ion in norma l ly ane s t rou s ewe s . 
Prog e s t erone as s ays we re run on we ek ly b le ed ing s ( s e e  f igure 2 ) . 
Tre atment af f e c t ed proge s t erone va lue s (P < . 0 5 )  as d id we ek of  b l e ed ing 
(P < . 05 ) and the in terac t ion o f  we ek and t re atment ( P < . 0 5 ) . H igher l eve l s  
of  s erum proge s t erone ( >1 . 0  ng /ml ) we re re ached and ma intained 
approx imat e l y  3 weeks e ar l ier in 8L : l 6D , 8L : l6D+me l and ND+me l ewe s than in 
ND ewe s , ind icat ing e ar l ie r  c yc l ing . 
Conc lu s ions 
Art i f ic ial ly decreased day l ight ( 8L : l6D ) and ( o r )  feed ing me la tonin was 
e f f ec t ive in ini t iat ing reproduc t ive ac t ivity  in the ewe dur ing summe r 
anes t rous , although e rgocryp t ine was not . Bo th of  the s e  method s ( 8L : l6D 
and f eed ing me latonin ) inc reas ed e s t rou s ac t iv ity and inc reas ed the numbe r  
o f  ewe s conce iv ing . Re su l t s  o f  the s e  expe r iment s  are in tr igu ing , b u t  mo re 
re s e arch need s to  be  done on f e ed ing me latonin to  make it  a f e as ib l e  and 
suc ce s s ful  me thod of c au s ing a cont inuou s breed ing s e ason in the ewe . 
3 1  
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TABLE 3 .  EFFECT OF CONTROLLED LIGHTI NG AND MELATONIN 
ON REPRODUCTIVE PERFORMANCE IN EWES (TRIAL 2 )  
Tre a tment 
ND 8L : 16 D ND+me l 
No . ewes 15 15 12 
In i t . wt . ,  lb . 1 54 . 0 ± 5 . 1 1 54 . 0  ± 5 . 1 15 7 .  9 ± 4 .  9 
Final wt . ,  lb . 1 6 5 . 3  ± 6 . 6  1 70 . 9 ± 5 . 3  172 . 4  ± 5 . 6 
Change wt . lb . 1 1 . 3  ± 3 . 8 16 . 7  ± 2 . 7  14 . 5 ± 1 .  7 
Avg concep t ion da t e  Aug . 5 
a 









Avg . lambing d a t e  De c .  3 l
a 
Dec . 2 8  
ab 
Dec . 22 
ab 
No . lamb s / ewe lamb ing 1 .  5 ± . 2 la 2 . 3  ± . 19b 1 . 8 ± . 2 6a 
Avg wt . lamb s / ewe lamb ing , lb . 1 6 . 1 ± 2 . 0
a 
2 3 . 1  ± l . 5b 15 . 6  ± l . S a 
a , b Figure s  i n  the same row w i t h  d i f feren t  super scrip t s  d i f fer (P< .05 ) . 
8L : 16D+me l 
1 5  
14 3 . 7  ± 5 . 8 
159 . 1  ± 5 . 3 
15 . 4 ± 2 .  8 




Dec . 2 1  
b 
2 .4 ± . 2 7b 
22 . 4  ± l . 6b 
6 . 0 
s . o  
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e ........ 
4 . 0  co c: ........ 
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F igur e 2 :  P r o g e s t er one va l u e s  f or Tr ia l  2 .  
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